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Research on roll bending process of integral mesh panel

Luo Tianlong, Qian Yingping, Chen Liang, Wang Zihao
(Hubei Key Laboratory of Modern Manufacturing Quality Engineering, School of Mechanical Engineering, Hubei University of
Technology, Wuhan 430068, China)

Abstract: Aiming at the problem of poor roll bending quality of integral mesh panel, the impact of different process parameters on the roll
bending quality of integral mesh panel was studied. Taking 2219 aluminum alloy as the research object, the mathematical model of press
amount and roll bending radius was established based on the roll bending principle of integral mesh panel, and the error between the predic-
ted and target radiuses is not more than 2.4%. Using ABAQUS software to establish a finite element model, for different friction forces,
feeding speed and width-to-thickness ratio of rib, the simulation was conducted. The results show that with the increasing of friction forces
and feeding speed, the roll bending quality of integral mesh panel decreases, with the increasing of width-to-thickness ratio of rib, the roll
bending quality of integral mesh panel increases. Finally, the finite element model was experimentally verified, and a good fit between the
experimental data and the finite element model is obtained, and the error between simulation and experiment is not more than 7. 48%.
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Fig. 1 Schematic diagram of roll bending process flow for integral mesh panel
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Fig. 2 Schematic diagram of roll bending principle for

integral mesh panel
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Fig. 3 Geometry model of roll bending for integral mesh panel
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Table 1 Relationship between roll bending radius and press

amount of upper roller for 2219 aluminum alloy
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Fig. 4  Errors between formed and target radiuses
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Table 2 Chemical compositions of 2219 aluminum alloy ( %, mass fraction)
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Fig.7 Finite element model of roll bending for integral mesh panel
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Fig. 8 Equivalent stress nephgrams at end of prebending (a) and roll bending (b)
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Fig. 9 Equivalent stress nephgrams before unloading (a) and after unloading (b)
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Fig. 11 Influence of friction force on forming quality
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Fig. 12 Influence of feeding speed on forming quality

(a) Forming radius

(b) Deformation amount of rib

(c) Busbar straightness



44 [ S S R N

%50 %

FRERE/IN, REAAETE AN 22 0. 23% , AT Y
22 0. 09%,

LR N R 2 LR R A 1 12¢ TR,
B AR IR, MR R, X
SR BE A HE 25 o R A B R, AR RE AR A A )
FERSRI4ERE 1R A ANy, Bk AN B AR D%
B REAR 25 o, SRR AR,

ZE LTk, MEELEEM 6 rad - s FEEE
10 rad - 7', BEARMAREEN BUE LRI KT 4.03%,
BEA AT /N T 0.23% . AT m /N T
0.09%, Ik /NFEBEH /N, ML HLEH KT
27.57%., I, JEZ B, H AR MRS BE AR 7R
BB B A, FESEPRAR P B LR A 2 RN TR
FBIE T i e 5305 A 25 TR
3.3 FiEELLXRTRER RN

A LI LU BRIV A 3 2% 96 BE RN 7 5% e BE R LUAEL, R
TR A R X BE A VR S T B S, 43
BUSTe R 2, 3 Fl 4, AR 96 5 AR J6 A v 1
AR 34, BARRSH IR 5 fis,
45 il
s = TEIL R 1
41+
40t
39k
38F

37+
361

44

TR RRIEAR /%
ﬂ:/

35

—o— Eﬁr%—jﬂl.o mm
—o— i EINL.S mm
—— i 2.0 mm

YAIH AL T i /mm
~

2.0 2.5 3.0 35 4.0
I T
(©

x5 AEHEELMHEFERT (mm)
Table 5 Specific dimensions for different width-to-

thickness ratios of rib (mm)

HrEELL 2 3 4

i LO 1.5 20 1.0 L5 20 1.0 15 20
i vE 20 3.0 40 30 45 60 40 6.0 8.0
)5 3.5 3.5 3.5 35 35 35 35 35 3.5

NG N R AW S S Tv U R
B, BAREREN 40 mm, f57 965 H ROE 2 42 1 52
W GnIEl 13a B, Bl 73 58 )5 L B 3, BE AR BB
RN, I H B RS B bR R R 0 Y
BRI/, X SR PR R 7 B R L B 3G 0 8 7 2% 5 4R
T ARG, EAA R TS L, REUK
TE A2/

7 9 B X T 7 45 A8 TE S i s i ) 13b A
13c IR, Bl 25 7 5 V52 LU A 386 o, e A5 L S 0 9 A
TE 2l 332 R R 717 B B LU 3G I 2 = 30T 4%
AT IRR SR )| D B g VAW - 4 N VNI L

—o— i N1.5 mm
—A— i N2.0 mm

& 0.8
0.6

20 25 3.0 35 4.0
i 9 L
(b)

08r —=— {75 91.0 mm
—e— fFiE 1.5 mm
—A— 1 82.0 mm

BELR 42 /mm
(=}

20 25 3.0 35 4.0
I T
(d)

(a) Forming radius

(a) WIBENAR

P13 7 55 L X U Bt F 5 )
(b) WHIAIE (o) PR

(d) BRERELE

Fig. 13 Influence of width-to-thickness ratio of rib on forming quality
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Fig. 14 Three-roll coiler for roll bending experiment
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Fig. 15 Physical pictures before roll bending (a) and after roll bending (b)
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Table 6 Experimental data and errors

7 9 )R L 2 3 4
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PIAES SRR % 2.97 0.93 1.03 0.84 0.97 0.57 0.79 1.27 0.03
BELZR 2R/ mm 0.56 0.55 0.72 0.44 0.45 0.455 0.25 0.4 0.26
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